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Age Revision of Tertiary Sediments at Garden Gully and 
Fitzgerald Creek, Near Blackball, Westland. 

By Maxwell Gage and H. W. Wellman, 

New Zealand Geological Survey. 

r Head before Wellington Branch , July 12 , 19)5; received by the Editor , July 
13. 191/5; issued separately , December , 191/5.1 

Summary. 

A new fossil locality, probably of Bortouian age, and 
two lower Tertiary sections, previously considered Miocene, 
are described, and basal sub-bituminous coal measures corre¬ 
lated with bituminous Brunner coal measures of Grey mouth. 

A brief discussion on the influence of the difference in coal 
rank and induration on previous correlations is extended to 
other West Coast sections. 

Introduction. 

Small areas of coal measures and overlying marine Tertiary 
strata mapped nearly 30 years ago in the south-east quarter of'Wai- 
wliero Survey District by Henderson (1917, Map 5),"have recently 
been re-examined and fossils found which indicate that a revision of 
the earlier mapping and Tertiary classification is required. Attention 
is drawn to the coal, which, although belonging to the same horizon 
as the well-known bituminous coal of Brunner, is a low-rank sub- 
bituminous coal with as much as 19 per cent, water. The outcrops 
are at the foot of the abrupt eastern slopes of the Paparoa Range in 
Garden Gully and Fitzgerald Creek, small western tributaries of 
Moonlight Creek, a tributary of Grey River. Fitzgerald Creek is 
just over a mile south of Garden Gully and four miles north-east 
of the town of Blackball. 

The long-abandoned alluvial diggings of Garden Gully have 
almost disappeared under advancing forest but can still be reached 
by following a five-mile formed track from Atarau on the Blackball- 
Ikamatua road. 

Garden Gully. 

The following is a composite section built up from discontinuous 
outcrops not far west of the old Garden Gully settlement, 60 chains 
from Moonlight Creek. 

~~ Feet. 

Soft, daik micaceous mudstone, poor fossils 50ft from 

base .. •• *• •• ..150 

Soft, yellow-brown, medium sand, with a tliin band 

ciowded with shell casts 20 feet from top .. 100 
Soft, carbonaceous sandstone .. .. • • 3 

Coal . 20 

Greenland Series; Leaelied greywacke and argillite. 


Kaiatan: 

Bortonian: 

Brunner: 

Unconformity: 
Palaeozoic: 
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Shell casts were first discovered in iron-cemented spoil from 
an old water-race, but the place is neither well defined nor an obvious 
tossd locality. The race is a few feet below the top of the rid-e 
between Jerry Creek and a small un-named tributary of Garden 
Guily to the north, and once connected with a small dam near the 
head of the unnamed tributary. The fossil band shows again in 
sort sand 20 feet below the sandstone-mudstone contact well exposed 
m the dam. Upstream, mudstone outcrops for 5 chains, and down¬ 
stream about 100 feet vertically below the dam, the stream cascades 
over a conspicuous 20-foot coal exposure a few chains from Garden 

(jrlllly. 

Two collections of fossil casts have been examined by Dr. Mar- 
wmk, who identified the following forms, indicating an Early 

a - e ’ certainly pre-Whaingaroan and probablv Bortonian 
(Mid-Eocene). 

® ,S ' Lac \ Nt ’- 2!)22 - Waiwhero Survey District, 1-72 miles, at 
10b from Trig. P. near Garden Gully. 

!?> uctila.no. n.sp. Notocorbula humerom (Ilutt.) 

Oltjoymeris cf. subt/lohosa Suter Zeacolpus n.sp. 


(differs towards thomsoni). 

Len lipecten. parki Marw. 
Ven^ricardia n.sp. 

Scalpomactra sp. 

Dosinia ( Kakahuia) n.sp. 
Ifcdccardium cf. brunncri (Hect.) 


? Globisinum sp. 

Buecinulid n.gen. n.sp. 

Ansirofusns n.sp. aff. acuticofslatus 
(Suter) 

Wainiatea n.sp. 

Zeacuminia n.sp. 

Kaitoa n.sp. 


Lentipecten parki ranges from Bortonian to lower Ivaiatan 
Hedecardium brnnneri has the same range. Kakahuia and Austro- 
fnsus acuticostatus are. known only from the Bortonian, but the 
Garden Gully specimens are not specifically identical with’ the Bor¬ 
tonian ones. The Venericarclia, the Waimatea, and the Zeacuminia 
suggest early rather than middle Tertiary age. 

It will thus be seen that the age could be Bortonian, Tahuian, 
or lower Kaiatan, but no later. From general considerations, such as 
stratigraphic position and the foraminiferal evidence from over- 
iymg beds, a Bortonian age seems probable. 

The foraminifera from the base (F. 6354), from 30 feet above 
the base (F. 6283), and from 50 feet above the base (F. 6284) of 
the mudstone are considered by Dr. Finlay to be Lower Kaiatan in 
age. bee Appendix. 


Henderson did not mention marine beds at Garden Gully, but 
gave a short description of coal measures both at Garden Gully and 
utzgeralcl Creek (1917, pp. 215-6). He also mentioned (ibid. p. 90) 
that Gobden limestone is fault-involved at Fitzgerald Creek. 

Fitzgerald Creek. 

The following steep but more complete section is intermittently 
exposed m the main south branch of Fitzgerald Creek upstream for 
o0 chains from old coal bins marked as “ Hopper ” on Henderson’s 
map, and is based on age determinations by Dr. H. J. Finlay. 
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Feet. 

(Approx.) 


Waitakiaii: 

(F.6357) 
Whaingaroan: 

(F.635G) 
Kaiatan: 

(F.C355) 
Boi*toniaii: 

Brunner: 

Unconformity 
Palaeozoic: 


Soft, light giev, glauconitic and micaceous silty- 
limestone • • • ■ * * , * * - 

Model ately soft, light grey, calcareous mudstone, 
with rare leaf impressions • • • • 

Soft, dark, micaceous mudstone, upper contact 
obscuned .. • • • * * V 

Quartz sand, moderately coarse, few cm honaceous 

hands; soft enough to form ram pillars .. sv 
Soft, carbonaceous sandstone .. • • 24 

Coal 

(jieenland Series; greywaeke and argillite._ 


Correlation. 

Garden Gully is the second Bortonian locality recorded from the 
Wpvt Poast the first- being the i Island Sandstone of Ten 
M cigM’miiL of Greymoath. (Finlay and Marw.* 

1940 p. 106). The Island sandstone is a well defined lithologic unit 
as much as 500 feet thick and immediately overlies coal measures. 
Not previously mapped outside the Grey coalfield, it was known to 
extend north on the east side of the Paparoa Range to Blackball, 
where the coal measures have recently been re-exammed, anc 
following section measured. 


Generalized Section of Formations at Blackball. 


Feet. 


Waitakiaii: 
Wbaingaroan: 
Kaiatan: 

Omotumotu: 

Kaiata: 
Bortonian: 
Brunner: 
Unconformity: 
Palaeozoic: 


Argillaceous limestone .. ■ • 

Yeiy calcareous, liglit gnsy mudstone 

C'alcaieous sandstone, greywaeke breccia and brown 
mudstone - 

Dark biown, calcareous mudstone 

Island sandstone; medium calcareous sandstone 
Coal, quartz sandstone and conglomerate 

Gieenland Series; greywaeke and argillite. 


100 

800 


2,7*30 

1,300 

330 

50 


The Brunner beds, Island sandstone and Kaiata mudstone form 
Morgan’s Mawheranui Series, and the overlying beds part ot i 
G reymouth Series. 

Lithologic correspondence, neglecting induration, beU^en beds 
of the same age at Garden Gully, Fitzgerald Creek and Blackball is 
so good that correlation would be possible without the fossil evidence 
which makes it certain. The most striking differences are the much 
greater induration and thickness of the Blackball section and the 
absence of the characteristic coarse Omotumotu facies of the Ivaiata 
from the Garden Gully area. 

Henderson, however, mapped the coal measures ot Garden Gully 
not as Mawheranui Series but as lower Miocene, a series which lie 
considered to overly uneonformably the Mawheranui Series, and to 
be about the same age as the Omotumotu beds. In tins correlation 
lie followed Morgan aud Bartrum at Charleston (1915, pp. 58, 176), 
who, also without fossil evidence, classed as lower Miocene equally 
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S Tf me T r l S With • similarly low rank coal. Induration lias con¬ 
siderable and often sub-eonseious effect on correlation. It is not 

h! rnl evid ^ ee in the text, but plays an important part 

in the field. The authors have a keen appreciation of this point 
for when they first visited Garden Gully from Blackball they expected 
to find Mawheramu Brunner beds there, but the strikingly lower 
induration was sufficient to convince them temporarily of the correct- 
ness of Henderson’s mapping. But for the fossils, the true age of the 
beds would not have been discovered, and it is to be expected that 
when fossils are collected from other West Coast Tertiary sections 
similar revision of the old lithologic mapping will be required. 

Coal. 

. T J h ? "“ u ' est Mawheranui coal recognised by Henderson as such 
Gully kbaH ^ C<?rtam y much hi 8lier in rank than that at Garden 

r,.^ H p nd ? rh0n , ( ( n 917 ’ P- ? 16 ) " ives the following analyses of coal 
arden Gully and Fitzgerald Creek: these are compared with 
the only recent analysis of Blackball coal available. 

M. V.M. F.C. 


(1) 

16.4 

48.5 

34.5 

(2) 

17.2 

46.6 

35.6 

(3) 

17.1 

47.1 

35.0 

(4) 

19.5 

43.8 

34.4 

(5) 

17.5 

46.5 

34.9 

(«) 

3.9 

49.2 

45.6 

(7) 

4.2 

49.6 

45.0 

(8) 

3.3 

51.1 

44.5 

(9) 

3.8 

50.0 

45.0 


A. 

0.6 

0.6 

0.8 

2.3 
1.1 

1.3 
1.2 
1.1 
1.2 


4.82 

4.69 

3.07 

4.54 

4.2S 

5.2 

5.4 

5.1 

5.2 


(1) Upper 12ft of seam, Fitzgerald Creek. 

(2) Lower 12ft of seam, Fitzgerald Creek. 

(3) Thick seam, Jenkins 5 water race, Garden Gully. 

(4) 20ft seam, township, Garden Gully. 

(5) Aveiage of Garden Gully and Fitzgeiald Creek coals. 

(6) Blackball Mine, top 4ft (C.S. 471)* 

(7) Blackball Mine, middle 4ft. (C.S. 472)* 

(8) Blackball Mine, bottom 4ft. (C.S. 473)* 

(9) Average of Blackball seam. 


* Dominion Laboratory analyses. 

The range of the analyses is small but to facilitate comparison, 
averages are given for both groups. The most striking resemblances 
are the high-sulplmr and low-ash contents, both of which are extreme 
values not reached by any other seams in the Grey coalfield. The 
high ratio of volatile matter to fixed carbon is also significant. The 
most striking difference is the lower water content of the Blackball 
group, and to a lesser extent the decrease in the ratio of volatile 
matter to fixed carbon. These differences are those which would 
be expected if the Garden Gully coal were to be metamorphosed to 
the rank of the Blackball coal, the large decrease in water content 
being accompanied by a smaller decrease in the amount of volatile 
matter. 

i • Tt ? 0, } ten .ded that correlation could be made solely on the 

basm of the similarity of analysis, but the differences are certainly 
not sufficient to justify placing the coals in different formations * 
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Although the present paper shows that Tertiary sediments only 
a few miles apart cannot be safely correlated on the basis ot coa 
rank and induration of strata, this could not have been established 


without fossil evidence. References . 
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APPENDIX. 

Foraminifera from Garden Gully and Fitzgerald Greek, 

Westland. 


By H. J. Finlay, 

New Zealand Geological Survey. 


The microfaunas from Garden Gully and Fitzgerald Creek show 
that horizons from Lower Kaiatan to Upper Waitakian are repie- 
sented. As elsewhere in Westland, no evidence of Bortonian age 
lias appeared. The oldest faunas throughout this area already con¬ 
tain species believed to be not older than Kaiatan, and there is no 
sign of the key Bortonian species of the Hampden beds or the \\ an- 
stead formation. The oldest molluscan beds at Garden Gully and 
McKay’s Monalaria sandstone from Ten Mile Creek contain no trace 
of microfauna. Seven samples have been examined, three m one 
section, three in another, and an isolated one. 

Section I. Garden Gully , 38 chains at 105° from Trig. P. 

F. 6354. Glauconitic base of mudstone. Very poorly fossihferous 
only Cyelammina sp. and Ditrupa tubes remaining, all 
calcareous forms leached out. No evidence of age. 


F. 6283. Garden Gully, 30 feet above base. Well preserved fauna 
containing some 107 species, amongst which are:— 


Arenonodosaria 'robust a (Stache) 
Arenonodosaria antipoda (Stache) 
Uaudryina reussi Stache 
Gaudryina n.sp. 

Bob ulus aff. echinatus (tl’Orb.) 
Robulus cultratus Mont. 
Vaginulinopsis hochstetdeyi f(Stache) 
Marginulinopsis spinal osus 

(Stache) 

Biphcmodosaria cf. globulifera 
(Kreuz.) 

Siphonodosaria basicarinata n.sp. 
JJcntulinu subcostata Chap. 
Nodosaria aff. raphanus Liniie. 
Guttulina communis cl’Oib. 
Plectofrondic u lurid whaingaroiou 

(Stache) var. 

TJvigerina bortotara Fin. 

Buliminu truncanella Fin. 

Bulimina aff. strictta cl Orb. 


Buliminu ptipulu Stache 
Robertinu n.sp. 

Cerutocuncris n.sp. 

(Jerobertina kakahoica Fin. 

'Nonion aff. pompiliohles (F. & M.) 
Nonion maoricum (Stache) 
Anomalinu uoteu Fin. 

Anomalina n.sp. vitHnodu Fin. 
Anomalinu eosuturalis Fin. 
Anomalinu n.sp. aff. subnonionoidcs 
Fin. 

Gyroidinu aff. orbicularis cl’Orb. 
Gyroidinu aff. neosoldani Brotz 
Gyroidinu scrobiculata Fin. 
Epistomina eleguns cVOrb. 
Hulkijurdia sp. 

Cibicides parki Fin. 

Cibicides aff. thiara (Stache) 

Globingerinoides index Fin. 
Sphaeroidina n.sp. 


This is a low Kaiatan fauna. 
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F. 6284. Garden Gully, 50 feet above F. 6283, and 200 feet above 
eoaJ and greywacke. 


are:— 

Karrericlla novozelandica Cush. 
Lesterella cf. levis Fin. 

A i enod os aria robust a (Stacked 
Arenodosaria antipoda (Stacke) 
Gaudryina reussi Stacke 
Gaudryina n.sp. 

Robulus cultratus Mont. 

Vagi nu l in op si s hochsjtelteify (Stacke) 
Dcntalina svbcostata Chap. 
Bulimina trurwanella Fin. 

Bulimina aff. striata cl’Orb. 
Bulimiim pupula Stacke 
Ccrobertina kakahoica Fin. 
Cerabocancris n.sp. Fin. 


67 species mounted, amongst which 

Xonion aff. pompilioides (F. & M.) 

Xonion maoricum (Staclie) 

Anomalina eosuitiralis Fin. 

Anomalina n.sp. aff. vitrinoda Fin. 
Anomalina n.sp. aff. subnonionoides 
Fin. 

Gyroidina cf. orbicularis cPOrb. 
Gyroidina scrobiculala Fin. 

Eponides ecuadorensis (C. & M.) 
Epistomina elegans d’Orb. 

Cibicides parhi Fin. 

Gibicides aff. thiara (Stacke) 
Globigennoides index Fin. 

Sphaerodina n.sp. 


Practically identical in fauna and age with the previous sample. 
1 he occurrence m both these of Cyclmnmina and Ditrupa specimens 
exactly similar in appearance to those in F. 6354 suggests that the 
latter is merely a basal, leached part of the Kaiata 


Section II. Fitzgerald Creek, 168 chains at 145° from Trig. P. 

F. 6355. Fitzgerald Creek, 200 feet stratigraphically above the coal 
i.e., about the same horizon as F. 6284. The fauna, how¬ 
ever, is much poorer and lacks all the large species. ’ Only 
the following were observed:— 


Cyda m mimi sp. * 

Karrericlla novozcalan-dica Cusli. 
(J vkjci in a boi'totara * Fin. 
CciobcrHna kakahoica Fin. 

Xonion maoi icum (Stacke) 


Epistomina elegans d'Oib. 
Gibicides parhi Fin. 

Gibicides aff. thiara (Stacke) 
Globigcrinoides index Fin. 
Sphacroidina n.sp. 


Also a number of Pteropods of the Lamia type. This is merely 
a poorer representative of the F. 6284 fauna, but is much more like 
the average Low Ivaiatan fauna of this area. The preservation and 
size of the F. 6283 and F. 6284 faunas is somewhat exceptional, and 

IIiTf SHuVf f?« 4 tan W t ] 1 thc Tahuian -- There “ doubt 
imn MrfSi p' 6 n 28 l are labu \ an ±amiay > ( l u ite similar to those 
I 1 ' 1 - f’- and tlie “^tigropliic equivalence of 
f ‘r \- 62 + 4 t x. T : 635 7 5 ’. Y hlch ls a normal low-Kaiatan tvpe of fauna 
indicates fairly plainly a correlation that lias been suspected for 

F 6357 me ^> the Tahuian is merely the lower part of the Kaiatan. 
T. 6357. Fitzgerald Creek, above F. 6355 (400 =fc feet above coal). 

Vory poor and liard sample, few identifiable foraminifera seen .— 

hob ulus sp. Hhren beryina mm wicki Pin. 

Nonion maorioum (Staclie) Gibicides n.sp. 

w . + L ! ttle ca ‘ l be ^ about this, except tliat it is younger tlian 
Waitalcian and probably older than Hutchinsonian. ‘ 
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Isolated Sample. 

F. 6356. White clayey limestone boulder, Fitzgerald Creek, 176 
chains at 140° from Trig. P. 

This contained a large, well preserved fauna, amongst which 


Ihe following were observed:— 
YalvuHna pcnnatula (Batscli) 
Tcxtularia, aff. cuspis Fin. 
Textularia aff. foliacea H.A. & E. 
Frankeina n.sp. 

Gaudryina reussi (Stache) 
Arenodosaraia antipod a (Stache) 
Tfaeuslerella textilariformis 
(Stache) 

Ya ginulinopsis* h ochstetteri 
(Stache) 

Lagena aff. orbignyana Seg. n.var. 
Bulimina pupula Stache # 
Siphogenerina, striatissima (Stache) 
Bolivin-a pontis Fin. 

Ghdlostomella aff. grandis Cash. 
Ghilostomella several spp. 


Gerohertina kakahoica Fin. 
Gassidulina subglobosa Brady 
Nonion maoricum (Stache) 
Anomalina aotea Fin. 

(jyroidinsi aff. zelandica. Fin. 
Rotaliatina sulcigera (Stache) 
Fpistomina elegans d’Orb. 

Gibicides .thiara (Stache) 

Gibioides aff. novozelandicus 
(Karr.) 

Gibicides verrucosus Fin. 

Cibicides cf. collinsi Fin. 

Discorbis scopos Fin. 

Globigerina, angipora Stache 
Sphaeroidina bulloides d’Orb. 


This is plainly a Wliaingaroan fauna, probably low down. It 
is almost identical with one from low in the Cobden limestone 
(F. 5952: 20 chains east of the bridge to Greymouth, along the main 
Cobden-Rnnanga road). 



